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ABSTBACT 



Deficits involving letaBeaory (knowledge atout 
■eaory) were investigated for elderly individuals i u onfajiliar 
laboratory tasks. In Experi«ent I, 23 college age suljjects and 23 
active, coaiiunity dwelling elderly safcjects, roughly latched on 
sociceconoB..c status, were given a picture span estimation task, a 
test of actual span, and then a recall readiness ta;. In the recall 
readiness phase, each subject was given subspan isj w lints 2), span, 
and supraspan (span plus 2) lists of pictures and tc^u to take as 
■uch tiae as needed to insure accurate serial recall. ?hc coaaunity 
dwelling elderly individuals were fcund to recall sjan and supraspan 
length lists lore poorly than young subjects. The elderly also took 
considerably less ti»e for study (in the suprasfan condition, 30 
seconds as opposed, to 59 seconds fcr the young subjects). In 
E3cperi«ent II, prompting a chnking-rehearsal strategy led to 
soaewhat improved performance in the elderly, but merely requiring 
the eiaerly to take sufficient tiie for study led tc virtually 
perfect recall. The data suggest that the cider adults were not 
strategy deficient, but rather may have failed to scnitcr their 
readiness to recall so that they did rot knew hew long tc study. 
Since aetaiemory deficits do appear in laboratory-type tasks, such 
deficits «ay, at least in part, account for the freguent £cor 
performance of the elderly in such situations. (Author/ JHE) 
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Abstract 

Deficits, involving metamemory , knowledge about memory, may appear in-the per- 
formance of elderly individuals in unfamiliar laboratory tasks even though 
such deficits are not found in interviews covering more naturalistic situa- 
tions. In Experiment 1, with unlimited stuc^y time on individually established 
list lengths, coiminity tkelling elderly individuals were found to recall 
span and supraspan length -lists more poorly than young subjects. The elderly 
also took consi<terably less time for stuoiy (in the st^iraspan condition, 30 
vs. 59 sec for the young subjects). In Experiment 2 prompting a chunking- 
rehearsal strategy led to somewhat improved performance in the elderly, but 
merely requiring the elderly to take sufficient tlma for styc^^ led to 
virtually perfect recall. The data suggest that the older adults were not 
strategy deficient, but rather may have failed to monitor their readiness 
to recall so that they did not know how long to stucly. Since nietamemory 
deficits do appear in laboratory-t;ype tasks, such deficits my, at least 
part, account for the frequent poor performance of the elderly in such situa- 
tions. 





MetanWiory the Aged 

2 • 

Hetaineiaory In the A^ed 

In a wide variety of situations the elderly have been found to remember 
■ore poorly than young adults. While deficits seem small or nonexistent on 
tasks requiring only primary memory abilities (Craik, 1977), the aged <lo 
relatively poorly on almost all laboratory tasks involving secondary nienx)r7. 
Deficiencies have been hypothesized to involve memory storage (e.g., Drachman 
i Uavitt, 1972) and retrieval (e.g., Anders Fozard. & Lillyqulst, 1972; 
Reese, 1976). However, it seems increasingly clear that a sharp di'vision between 
storage and retrieval not be possible since the processes underlying 
storage and retrieval probably interact in important wsys. Organized 
storage may make Information much more retrievable; on the other hand, with 
the right retrieval cues, even poorly stored ftaterial m^y be accessible. 

Rather than hypothesizing specific storage or retrievaKdeficits in 
the aged, more recent theorists (e.g., Reese, 1976) have argued for a 
general deficit involving the use of memory strategies. It is argued that 
the aged, like the developmentally young (Brown, 1974, 1975; Flavell, 1970), 
either fail to produce strategies which could aid remembering, or produce 
strategies but execute them inefficiently. Support for the strategy deficit 
notion is provided by Hulicka and Grossman (1967), who found the elderly to 
report the use of mediators about half as frequently as young adults. In 
several studies cuing or instructing on the use of mediators has led to im- 
proved memory performance in the elderly. For instance, Hultsch (1975) 
gave older adults sorting instructions and found a large increase in recall 
accuracy for categorized lists. Thus, the elderly often appear deficient ■ 
In producing appropriate and effective memory strategies when asked to 
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rember. even though these strategies are helpful the elderly are induced 
to use th^. 

A recent hypothesis to explain similar production deficiencies In children 
involves the notion of an underlying cteficit in roetameflnry (Flavell & Well man, 
1977;Kreutzer, Leonard, & Flavell, 1975), or what people know about their 
meoory. Available strategies may not be produced or, if produced, then exe- 
cuted Inefficiently because of a lack of J(nowledge about memory capacity lim- 
itations, task demands and requirements, memory strategies, or some combina- 
tlon of the three.' Nemriry tasks are thus viewed as problem solving situations 
involving the whole cognitive system rather than memery alone. The efficient 
memorizcr is seen as analyzing the task in light of his or her abilities 
and then selecting an appropriate strategy, if one is needed, to optimize 
performance. 

While a good deal of productive research on a wide variety of metamemorial 
activities has been conducted with children, it has been argued that such 
research is not fruitful with the elderly. Reese (1976) states that the 
memory problem of the elderly "...is not in metamemorial processes but in 
efficient strategies. They have the intention to remember but not all the 
relevant mnemonic strategies that are required to inclement this intention" 
(p. 196). We would argi^, on the other hand, that metamemory involves 
a great deal more than simply the intention to remember and that the exist- 

V 

ence of possible metamemory deficits is an empirical issue that cannot be 
resolved In an a priori way. 

Perlmutter (1978) has investigated metamemory in older and younger 
adult populations. She found no important age differenci^s in either memory 
knowledge as assessed by questions about naturalistic memory situations, or 
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in aesory aonltorlng which de&ltJdth prediction of perforoance and confidence 
f-atlngs In a free recall task. While Perlmutter's findings do not provide 
support for a metaineipory deficit hypothesis, we might expect that raetamemory 
deficits would be more likely In relatively unfamiliar* laboratory tasks than 
In the naturalistic meinory tasks she Investigated. Further, since develop- 
aental 'differences In children's metamemory have been shown most clearly 
in serial recall tasks (Yussen, Note 1), Perlmutter's supraspan free recall 
task nay not have been maximally sensitive to possible differences. 

In this paper we report the results of two experiments. The first was 
ained at Isolating possible oietanieinory deficits in the elderly by comparing 
their performance to that of college age participants. In the second ex- 
perlroent elderly adults were trained in an effort to ameliorate the deficits 
found in the first study. 

Experiment 1 

In this experiment we investigated metamemory in the elderly using a 
serial recall task which has been shown to yield Urge developmental dif- 
ferences with children (Flavell, Friedrichs. & Hoyt, 1970). Both older and 
younger adults were asked to estimate their span for a set of line drawings, 
with i.. h subject then given a span test to allow assessment of estimation 
accuracy. Next, each participant was given lists of items with unlimited 
stucly time. The number of items in each memory list was based on the 
person's actual memory span, with subspan, span length, and supraspan 
lists given to all subjects; Of Interest here was how well people of dif- 
ferent ages know when they are rea4y to recall Information. Both amount of 
time spent In stu4y and accuracy of recall were Important measures. 
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Subjects. Participants in tfte stu^y were 23 olcter and 23 younger adult 
volunteers. The older adults were active and cfe^elling in the coamunity. and 
weire recruited from local senior citizen's recreation centers. Most had 
coajpleted at least high school and the sample would be classified as middle 
or upper middle class in socioeconomic status. The older adult group was 
composed of one male and 22 females with an average age of 69.1 years 
(range 60 to 80). The young adults were recruited from undergraduate psy- 
chology classes. There were seven males and 15 females with an average 
age of 20.2 years (range 17 to 29). 

Materials. The stimulus pool was composed of 208 7.5 x 9 cm black 
and white line drawings of common objects san^jled from 11 semantically 
based categories, lists of from two to ten items were attached to a card- 
board backing for simultaneous presentation. Within-list semantic relations 
were minimized by constructing each list with items from different cate- 
gories. The order of categories across lists was counterbalanced. 

Four sets of lists were constructed so that within a set no items 
were repeated and across sets there was very little item repetition. During ' 
a single phase of the stu^y. lists were chosen from the same set so 
that interfering effects of item repetition were minimal, When lists of 
more than ten items were needed, two shorter lists were combined, again 
Insuring that there was no item repetition within a list and minimal 
overlap between lists. Different subjects saw the stiwilus sets In 
different phases of the stuc^y so that stimulus set was not confounded with 
any of the experimental conditions. 
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Proceiiure . FoUoiing a pretrainlng period, there were three nain phases 
in the stu4y. First, subjects estimated their spen and were given an actual 
span test. Second, lists of three different lengths were presented, with 
unlimited study time, and subjects were asked to indicate when they were 
ready to recall each list. Following the recall readiness indication, 
actual recall was obtained. In the third phase of the study, the span 
estiwation and span test were repeated with different stimulus items to 
see if experience in the study had influenced span estimation accuracy. 
All subjects were tested individually. 

In pretraining the purpose and procedures of the study were explained 
to all participants. An effort was made to insure that subjects were com- 
fortable, that they could easily see the stimuli, and that they understood 
tfie requiremerits of the serial memory task. 

In span estimation each subject was first shown a two-item list and 
asked "Could you remember this many?" If the subject answered yes a new 
list was presented containing three items, followed by a four item list, 
and so on until the subject said there were too many pictures to remember 
in a given list. Estimated span was the greatest number of pictures the 
person said that he or she could remember. 

The presentation format for the span test was the same as for span 
estimation. New lists of two, then three, then four, etc. items were 
shown for a total time of two sec for each item in the list. Serial 

* 

recall was requested immediately following presentation. If the subject 
recalled the items correctly, a new list with one more item was presented. 
If recall was not perfect, a new list with the same number of items was 
shown. If the subject was correct on this list, the test went on; when a 



a 



■ NeUmtnory In the Aged 

7 

second error mas made on a given list length, actual span was determined to be 

» 

one Item less than the length of the last list shown. 

Recall readiness followed the span test. Here subjects were given 
two lists at each of three difficulty levels. List difficulty was roughly 
wtched across subjects within and between age groups by basing the number 
of items shown to each subject on that subject's span. Each subject 
received two subspan lists (span minus two items In length), two span length 
lists, and two supraspan lists (span plus two items) in a counterbalanced 
order with the restriction that one list at each difficulty level . appeared 
in the first three and last three trials of recall readiness. Instructions 
were to take as much study time as necessary to insure high recall accuracy 
and to signal when ready to recall. Following study the subject attempted 
to recall the items in serial order. 

Finally, after recall readiness, the span estimation and span test 
were repeated using the same procedure as In the beginning of the experiment. 
Results and Discussion 

For all analyses the alpha level for statistical signtficance was 
set at .05. The span and recall readiness data were analyzed separately. 
The factors in the span analysis were age group (young vs. old), span 
type (estimated vs. actual), and test phase (before or after recall readi- 
ness), with repeated measures on the last two variables. There were 
B»1n effects in the analysis of variance for age, F(l,44) - 67.51, M§g » 3.62, 
ami phase, .F( 1,44) « 23.50, « .95, along with the Age x Phase Interaction, 
F(l,44) ■ 5.88, « .95. The Interaction showed a tendency for increases 
in span with practice, but a greater Increase for young (Phase 1 « 6.8, 
Phase 2 ■ 7.9) than elderly (Phase 1 - 4.9, Phase 2 « 5.2) adults. 
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Th€ wore Interesting data Involve span type which interacted strongly 
with age, F(l,44) « 12.46, MS^ « 1.90. The overall accuracy of span estima- 
tion was found to be the same for young and old subjects, although, the 
direction of error was different for the two groups. In general the young 
adults tended to underestimate their spans {estimated » 7.0, actual » 7.7), 
while the elderly overestimated (estimated » 5.4, actual « 4.7). This over- 
estimation is somewhat surprising in light of the cautiousness usually 
attributed to the elderly (Botwinick, 1978). 

It should be noted that the avsrage signed difference scores are not 
ideal for coniparing group differences in estijnation accuracy since with 
this measure large overestimates by one subject In a group might compensate 
for large underestimates by another subject in that group. Therefore an 
analysis of the unsigned (absolute) differences between estimated and 
actual spans was conducted. Consistent with the above findings, no age 
differences were obtained in estimation accuracy, with elderly subjects 
having an average error of 1.6 items and young an average error of 1.4 
items, F <. 1.0. Of course direction of error could not be assessed with 
this measure. 

While estimation accuracy was similar for old and young adults, there 
was a large difference in actual picture span. Young adults recalled 7.7 
items while older adults averaged only about 4.7. These picture span data 
contrast tharply with the usual failure to find age differences in the 
standard digit span task. 

In the recall readiness phase of the study the tnK) main dependent 
measures were proportion of items correctly recalled in order and time 
spent in studying the lists. Since subjects were given two trials on each 
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of the three difficulty levels, an estimate of the effects due to practice 
was obtained tiy comparing performance on the first trial at each difficulty 
level with the second replication at each level. Along with the replica- 
tion factor the other independent variables in t':e analysis were age and 
difficulty level. Age was the only between subject factor. 

With the proportion correct data, significant effects were obtained 
for age, F(l,44) » 20.44, - .04, difficulty level, F(2,88) - 12.43. 

« .03, and the Age x Difficulty level interaction, F(2,88) ■ 8-23, 
MS • .03. As shown in Figure 1, there was no difference between age 
groups for subspan lists, an 11% difference at span, and a 21% difference 
with the most difficult supraspan lists. Even though the difficulty levels 
of the task were based on each person's span, large and significant age 
differences appeared as the task became more difficult. 

The other significant effect In the analysis was the interaction of 
Age and Replication, F(l,44) » 4.89, }^ ' .01. Accuracy did not change 
with practice for the young subjects (Replication 1 » 97.4%, Replication 
2 » 96.7%), but it did Increase for the elderly (Replication 1 » 83.8%, 
Replication 2 - 88.3%). Thus while the elderly showed some evidence of 
improveiaent with practice, they were clr rly less accurate than young sub- 
jects in the span and supraspan conditions. 

The results of the study time analysis are relevant to an explanation 
of the age differences found in recall. Significant effects were found 
for age, F(l,44) - 33.43, • 797, difficulty level, F(2,88) - 183.42, 
MS^ » 158, replication, F(T,44) - 5.52, « 45.0 (stu4y time decreased 
by two sec per list fron the first to the second replication), and 
the Age x Difficulty level Interaction, F{2,88) • 14.43, MS^ « 158. 
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Both young and el(ier1y adults increased thetr stu4y time In response to In- 
creasing length of the stu^y list. Surprisingly, however, as shown In Table 
1 older subjects spent less time in stu4y than did young subjects, and more 
inportantly, they increased their stuciy time less in response to increasing 
task difficulty than did the younger subjects. The stuciy time difference 
between young and old was less than ten sec for subspan lists; it was 
almost half a minute for supraspan lists. Thus the young subjects not 
only studied longer than did the elderly, they were also better at adjusting 
their stu(ly times in accord with probleiu difficulty. 

The finding of less study time and poorer recall in the elderly are 
clearly related, but might be due to one of several causal mechanisms, 
as will be discussed in Experiment 2. It is clear in Experiment 1 that 
the elderly performed more poorly than young subjects in two ways. First, 
their actual spans were considerably less than younger adults' spans, although 
accuracy of span estimation was not different in the two groups. Second, while 
no metamemory differences were found in span estimation accuracy, there did 
seem to be a metamemory deficit in recall readiness. Older subjects chose 
to stu<iy for less time, and clearly recalled more poorly. Further, in both 
stu4y time used for recall readiness and span estimation the elderly appear 
less cautious than do younger adults. In Experiment 2 a training approach 
was adopted to get at the locus of the age differences in recall readiness. 

Experiment 2 

Theret are several possibilities which might explain the age differences 
<1n recall readiness. Each was addressed by a different group in Experiment 
2. First, the older, but not the younger adults, may have misunderstood 
our Instructions emphasizing accuracy so that they may have tried to stuciy 
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the pictures too quickly. To test the possibility that the elderly may have 
Bl sunders t(M)d the Instructions o» the speed-accuracy trade off, a group of 
older ac'ults was gwen modified Instructions greatly emphasizing accuracy. 
It was very carefully explained that as much time as needed should be taken 
so as to Insure high levels of accuracy. 

A second possible explanation for the lower studiy time and accuracy 
of the elderly In Experiment 1 entails a memory strategy deficit. Accuracy 
in the elderly may have been poor, not because of a failure to understand 
the Instructions, but because the elderly did not have effective memory 
strategies available or because they failed to systematically use effective 
memory strategies. If this strategy deficiency notion were correct.- lower 
study time would be expected, as without appropriate strategies extra 
stuciy would have little utility. To test the strategy deficit notion, 
a group of subjects was instructed to systeniatlcally use an efficient 
serial memory strategy, chunking and rehearsal. 

nie final possibility investigated was that the elderly neither mis- 
understood the Instructions nor failed In the use of strategies. Instead, 
it is possible that they simply failed to take the time needed In study, 
possibly because of some type of metamemory failure. If the metamemory 
deficiency notion Is correct, simply requiring a group of older adults 
to take sufficient time in study should lead them to perform accurately. 

In this stuciy then, an Instructional -training approach was used with 
elderly subjects to Investigate the locus of the age differences found in 
Experiment 1. 
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Hethod 

Subjjects. The elderly participants in this stu4y were recruited in the 
sajae manner as in Experiment 1 and were similar in SES and educational back- 
ground. There were 36 subjects in the stu4y. 12 in each of three groups. 
The four male volunteers were assigned so that there was at least one male 
in each group. The 32 females were assigned to groups randomly. The mean 
age of the sample was 68.9 years (range 60 to 85 years) and the average 
ages of subjects in the three groups were very similar (ranging from 68.8 
years to 69.6 years). 

stinwli were the same as those used in Experiment 1. 

Procedure. . Subjects were given the same pretraining as in Experiment 
1 followed by an actual span test. In order to save time for training, 
subjects were not asked to estimate their spans. 

The three groups differed in the instructions received prior to the 
recall readiness task. Subjects in the instruction control group were told 
to try to remember all of the items in order, with an emphasis on taking 
as much time as needed to do so. A clear priority was placed on accuracy. 
The subjects were then given two span length practice trials followed by 
the recall readiness task. 

Subjects in the strategy training group were given the same instruc- 
tions emphasizing accuracy and were also told that a particular strategy, 
chyrfking and rehearsal, should greatly help in remembering the pictures. 
The strategy of chunking list items into contiguous groups of three and 
then rehearsing items In the same group together was carefully explained 
and two practice trials were administered. Following the second practice 
trial, the subject was asked to explain the strategy. All subjects were 



able to do so and were then reminded to use the strategy during the recall 
readiness task. 

Subjects in tlie forced time group were also given the expanded 
accuraoy instructions and in addition were told that a certain roinimum^ 
anount of stucly time was needed for the task and that the experimenter 
would indicate when they had studied for that ainount of time. The subjects 
were then told to signal when rea^y to recall. Minimum study tiroes 
we«^ chosen to be the same as the average times taken by young subjects 
in Experiment 1 for the corresponding difficulty level condition. For 
subspan, span, and supraspan conditions subjects thus studied for at 
least 14, 32, and 59 sec, resjjectively. 

The recall readiness task was the same as that used in Experin^nt 1 
except that there were three replications at each difficulty level. 
Again difficulty was roughly equated across subjects by calibrating the 
number of items in the memory lists to each individual's actual span. 
Results 

The actual spans for subjects in the instructional control (4.6), 
strategy training (4.8), and forced time (4.9) groups did not differ sig- 
nificantly from each other or' from the elderly group's mean in Experiment 
1. The. data of most interest involve recall accuracy for the three groups. 
Factors in the analysis of variance were training group, difficulty level, 
and replication with repeated measures on the latter tm variables. The 
signiflif^int effects were due to training group, F(2,33) « 10.70, MS^ » .03, 
dlf^icuity level, £(2,66) - 28.25, * .02, and the Training Group x 
Difficulty Level interaction, F(4,66) - 3.90, « .02. Post hoc Newman 
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KtuU tests stu»*ed tliftt the strategy trained group (91.7S) recalled at a higher 
level than the instructional control group (86.75;). Somewhat surprisingly, 
the forced time group (97.5%) was significantly more accurate than the 

strategy training group. 

Several aspects of the Training aroup x Difficult^' Level Interaction, 
shown in Figure 2, are worth noting. First, the means for the instructional 
contrfil group fire virtually identical to those for the older subjects in 
Ex,'»5r1iBeflt 1. We have no Indication, then, that the relatively fK>or 
recall of the elderly in the first stu4y was due to their misunderstand- ^\* 
ing the instructions. Second, the interaction clearly shows the difference 
among groups to Increase with Increasing difficulty level. There were 
no group differences with the subspan list lengths; with span length 
lists the forced time vs. control difference was about lU; and with supra- 
span lists this difference was about 19%. Forced time and strategy training 
helped most on the most difficult list lengths. Finally, performance of 
the forced time elderly subjects in Experiment 2 can be compared to that 
of the young subjects in Experiment 1. Accuracy for the two groups was 
very similar and. If anything, the elderly group's means were slightly 
(but nonsignificantly) higher than those of the young adults. Therefore, 
when task difficulty is equated for younger and older adults by basing 
list length on span, differences in recall readiness accuracy can be 
eliminated, simply by insuring that the elderly take enough time in studying 

the items. . , " 

The actual stu^y tiroes for the three groups are shown In Table I. The 
patterns of times for the forced time and Instructional control groups are 
similar to those of the younger and older adults In Experiment 1, respectively. 
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Stu4y tiMS did appear sli^tly longer In the second experinent, especially 
for the forced ti«e group with supraspan list. For all three dif ficulty 
levels the stu^y tiwes of the strategy trained subjects fell In between those 
of the other tMO groups. 

General Discussion 

In Experiment 1 clear age" differences In recall readiness were found 
between older and younger adults, especially on the more difficult supra- 
span and span length lists. In Experiment 2. while very careful Instructions 
on speed-accuracy trade offs did not iioprove accuracy In the elderly, simply 
requiring them to take at least as much time in stuciy as did the young 
adults led to virtually perfect performance. Even training on the task 
relevant strategy of chunking and rehearsal was less effective than the 
forced time mrmipulation. It appears, then, that the elderly did 
understand the instructions and that they can access appropriate strategies 
to deal with the task if they take the time to do so. 

The failure to allocate sufficient time in stu<4y could be due to one 
of several factors. One possible explanation night be that the elderly 
are lv*ss motivated in this somewhat artificial task than are young adults. 
The motivation argument does rut seem persuasive, however. First, a good 
deal of time was spent in generating good rapport with the elderly adults. 
As a result, from all appearances at least, thsiy appeared to be highly 
motivated. Also, several aspects of the data (k) iK)t fit with a motlva- 
tlon explanation. If low aotivatloh led to inattention to the stimuli 
on so«e trials, performance should have been poorer for the elderly in 
all task conditions, not just those involving longer lists. Further, If 
the elderly were not motivated, requiring th^ to stu<^ longer in the forced 
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tlat coiKlltlon Bight wtU have led thas to treat the last part of the stu4y 
period as a retention Interval. Poorer rather than better performance 
would then have resulted from this iianlpulatlon. 

A wre likely explanation for the failure to stu4>' for a long enough 
period Involves a specific aspect of aetameiQoryi mmry nonltorlng. 
BroMi and Barclay (1976) and Flavell (1977) have hypothesized that a 
deficit In wnltorlng m$y underly some of the developwental differences 
In BWBory for both nonsal and retarded children. Slallarly If the elderly 
were not nonltorlng tKe state of their own BMiorles (possibly by self 
testing) In our recall readiness task, thesy wouldn't kmm when th^ 
could recall accurately. Tentatively, we would hypothesize that a major 
difference beta^een older and younger adults may have involved raonitoring 
readiness to recall. 

While direct training on nonitoring would be useful given our findings, 
It was not attempted In Experiment 2 because of a concern that direct in- 
structions on monitoring might also serve to cue memory strategies such 
as rehearsal. In that experiment we wanted separate tests of the strategy 
deficiency and memory monitoring hypotheses. In any case monitoring the 
state of Information In one's memory Is clearly. Important in recall 
readiness performance and likely in many other situations as well. 

One explanation which cannot account for the obtained memory deficit in 
the elderly is the notion that they are more cautious than young adults 
(cf. Botwinick, 1978). In recall readiness the plder adults we«i willing to 
risk recall after studying for less time than young adults, lu span 
estimation It wai the collet students who were more conservative with 
the elderly overestimating their spans. While we would not want to argue 
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that cautiousness does not often characterize the perfonaance of the elderly. 
It does seen that cautiousness is, at least to soae degree, situation specific 
and Right not ^ hest viewed as a pervasive and ieiportant general trait. of 
the elderly. 

Two questions are left unanswered in our research. First, while the 
forced tloe manipulation led older adults to perfona at the same level 
as young adults in recall readiness, a dramatic inprovemenw, the younger 
and older adults still differed in span length. While differences as 
large as three items are not found on standard forward digit span tasks, 
lidb (1972) has found larger age differences in digit span with visual 
than auditory presentation. In agreement with Taufa (1972) we suspect the 
deficit involves at least in part the processes of decoding the visual stimulus 
items and generating their names. Explicating the nature of the span 
difference was not a focus of this research, and we can provide no definice 

m 

answers here. 

The second unanswered question involves the reason for improvement in 
the strategy training group in Experiment 2. The obvious explanation is 
that the elderly nay have b^en to some degree strategy -inefficient so that 
training led to more systematic strategy execution. However, as well as 
fol Towing the instructions to execute the chunking-rehearsal strategy, the 
trained subjects also studied longer than control subjects. It is possible 
that the strategy instructions subtly Induced the elderly to stu4y longer 
and the extra tine interacting with the stimulus <iuter1als, independent 
of strategy, ma^ have led to the improvement In performance. 
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OvertU, with, a serial recall task m cteaonstrated a pjetaiaeaory deficit 
In the elderly. The hypothesized cteflcit In roeinory monitoring could con- 
tribute 1inx)rtantly to other ujeraory deficits in the elderly, both in laboratory 
tasks and possibly In nonlaboratory situations as well. Further work might 
profitably (a) directly train monitoring skills in the elderly (as opposed 
to our rather indirect forced time procedure), and (b) investigate other 
possible metamemory deficits in a wide variety of tasks, including for 
Instance, recall for prose as well as the more standard laboratory tasks. 
As Perl mutter's (1978) data have shown, we should not expect universal 
mtamemory deficits in the elderly, as such deficits did not appear in 
her supraspan free recall results, Similarly we found no age differences 
in accuracy of span estimation. Jtevertheless, the important contribution 
of metamemony was clearly demonstrated here, and may well be found in 
other situations. 



20 



MttwMiory In th« Aued 

19 

Reference Mote 

Yussen, S. R. How much can I remaaber?: A review of available develop- 
mental studies . Paper presented at the Biennial Meeting of the Society 
for Research in Child Development, San Francisco. March 1979. 




21 



Nptmwory in the Aged 

20 



References 



Anders. T. R.. Fozard. 0. L.. & Lillyquist. T. D. The effects of age upon 
retrieval f^^ short-teim memory, nevplnprnental Psycholoay. 1972. 6. 

214-217. . - 

Botwinick. 0. -Ae^inc ^ and behavior (2nd ed.). New York: Springer. 1978. 
Brown. A. L. The role of strategic behavior in retardate memory. In 
N. R. Ellis (Ed.), International of research In mental 

retardation (Vol. 7). New York: Academic Press. 1974. 
Bnmn. A. t. The develop«nt of me««.ry: Knowing, knowing about knowing, 
and knowing how to know. In H. W. Reese (Ed.). Advances in child 
^..^n ^t and behavior (Vol. 10). liew York: Academic Press. 1975. 
B«)wn. A. L.. & Barclay. C R. The effects of training specific mnemonics 
on the metamncmonic efficiency of retarded children. Chill 
Development , 1976. 47, 71-80. ^ 
Craik. F. I. M. Age differences in human memory. In J. E- Birren & K. W. 
Schaie (Eds,). Handbook of the p'^Y^holoav of aging. New York: 
Van Hostrand Reinhold, 1977. 
Drachman. D.. & Leavitt.^J. ^mry impairment in the aged: Storage 

versus retrieval deficit, .imimal of Experimental Psychology.. 1972, 
93. ^2-308. 

Flavell. J. H. Developmental studies of mediated memory. In H. W. Reese 
& L. P. Lipsitt (Eds.). Advances in chU H development and behavior 
(Vol.5)- Sew York: Acadenlc Press, 1970. 

n„vf.. .. u r^ T.lti« developnient. Engle-ood Cliffs. N. 0. : Prentice 

Hall, 1977. 



22 



NitaaMory In the Aoed 

21 

FUmIU J» H,, Fr1t<lr1chs« A. G., & Hoyt. 0. 0. Osvelc^ntal changes In 

aeaorization processes. Cognitive Psychology , 1970, 1, 324-340. 
Flavell. J. H., & Mellmn, H. H. Hetajnenory. In R. V, Kail, Jr. & J. W. 

Hagen (Eds.)t Perspectives on the developaient of merory and cognition . 

Hillsdale. N. J.: Lawrence Erlbaua Associates, 1977. 
Hullcka, I. N., & Grossman, 0, D. Age-group cooparlsons for #ie use of 

nediators in paired-associate learning. Journal of Gerontology . 

1967, 22, 46-51 . 

Hultsch, D. F. Adult age differences in retrieval: Trace-dependent and 
cue-(tepejident forgetting. Developwental Psychology , 1975, 11 , 
197-201. 

Kreutzer, M. A., Leonard, C, & Flavell, J. H. An interview stuc(y of 
children's knowledge about memory. Monographs of the Society for 
Research in Child Development . 1975, 40 (1, Serial No. 159). 

Perlroutter, M. What is memory aging the agik^g of? Developmental Psychology , 
1978, 14, 330-345. 

Reese, H. W. The development of memary^ Life-span perspectives. In H. W. 

' Reese (Ed.), Advances in child development and behavior (Vol. 11). 
' New York; Academic Press, 1976. 

Taub, H. A. A comparison of young adult and old groups on various digit 
span tasks. Developmental Psychology . 1972, 6, 60-65. 



23 



* Htt*JBM»ry'in the Aged 

« 

22 

Foetwte 

This research was supported by Faculty Research Grant RG-465 from The 
University of Akron and Grant 90-A-1247 from the Administration on Aging. 
Thanks, are 4ue to^jHaxine Grohe, Krusroy Senior Citizens Center, Helen Negron, 
Barberton Senior Citizens Center, and the older and younger adults who * 
participated in these studies. Thanks are also due ^ Michael Christie 
and Kevin Walsh for their discussions of this research. Portions of these 
resulU were pres^ted at the Biennial Meeting of the Society for Research 
In Child Oevelopioent in San Francisco, March, 1979. 

Reprint requests should be addressed to Martin D. Murphy, Department 
of FsycholosBf, The University of Akron, Akron, Ohio 44325. 



24 



Mttaamry in the Aged 

23 



Stuc(y Time (in sec) in Experiment 1 and Experiment 2 as 
a Function cf Group and Difficulty level 



Experiment 1 
Age Group 

Young Adult 
Older Ad^nt 
Experiment, 2/ 
Trsining Group 
Forced Time 
Strategy Trained 
Instructional Control 



Recall Readiness Difficulty Level 
Span - 2 Span Span * 2 

14.4 22.0 * 59.2 

4.9 11.8 30.0 



16.6 
8.3 
6.5 



39.2 
23.4 
14.8 



73.9 
45.0 
34.. 0 



i 
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Figure Captions 



Figure 1. Recall readiness accuraqy for older and younger adults as 
a function of difficulty level in Experlnent 1. 

Figure 2. Recall readiness accuracy for older adults as a function 
of training and difficulty level in Experiiaent 2. 
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